Nongenomic effects of aldosterone on intracellular calcium in porcine endothelial cells.
Rapid in vitro effects of aldosterone on intracellular electrolytes, cell volume, and the sodium-proton antiport have been described in human mononuclear leukocytes and vascular smooth muscle cells. In the present study, we demonstrate rapid aldosterone effects on free intracellular calcium as determined by fura 2 fluorometry in single porcine endothelial cells. After addition of 100 nmol/l aldosterone, cells respond with a sustained rise in free intracellular calcium by approximately 50% of initial levels within 1-5 min. Elevations are predominantly seen in the subplasmalemmal space. Effective half-maximal concentration values for aldosterone are approximately 1 pmol/l and for cortisol approximately 1 nmol/l. These effects are blunted in calcium-free medium and absent after pretreatment by thapsigargine. They remain unchanged by a >1,000-fold excess of spironolactone. These findings indicate the existence of a nongenomic pathway for aldosterone action in porcine endothelial cells and may be related to known rapid cardiovascular effects of aldosterone in vivo mediated through the baroreceptor reflex.